The title salt, K + ÁC 6 H 7 O 9 S À Á2H 2 O, formed by reaction of dehydro-l-ascorbic acid with potassium hydrogen sulfite in water, crystallizes as colourless plates. The potassium ion is coordinated by eight O atoms arising from hydroxy or sulfonate groups. The sulfonate group is bonded to the C atom neighbouring that of the lactone carbonyl group. As is commonly observed in crystalline l-ascorbic acid derivatives, the O atom of the primary hydroxy group is linked to the second C atom from the lactone C atom, forming a hemiacetal function, thereby creating a bicyclic system of two fused five-membered rings, both of which have envelope conformations with one of the shared C atoms as the flap. Addition of the sulfur nucleophile occurs from the less hindered face. One of the two independent lattice water molecules has hydrogen bonds to sulfonate O atoms of two different anions and is the acceptor of bonds from hydroxy groups of two further anions; the second lattice water molecule donates to the carbonyl and a hydroxy O atom in different anions, and accepts from a hydroxy O atom in a further anion. Thus, through K-O coordination and hydrogen bonds, the potassium cations, sulfonate anions and water molecules are linked in a threedimensional network.
Related literature
For the first synthesis of the title compound, see : Ingles (1961) . For related studies on crystalline properties of hydrogen sulfite addition products of carbohydrates and their structures, see: Cole et al. (2001) ; Haines & Hughes (2010 , 2012 . For examples of related bicyclic structures based on dehydro-lascorbic acid, see: Hvoslef (1972) ; Yvin et al. (1982) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis CCD (Oxford Diffraction, 2010 ); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Johnson, 1976) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 and WinGX (Farrugia, 2012) .
We thank the EPSRC National Mass Spectrometry Service Centre at Swansea for determination of the low-and highresolution mass spectra. The addition of hydrogen sulfite (bisulfite) anion to carbonyl compounds to form sulfonic acid salts has found use in the purification of aldehydes and some ketones. Certain carbohydrates, despite existing preponderately in a hemi-acetal form, also give such adducts and the crystalline structures of the potassium sulfonic acid salts of D-glucose and D-mannose (Cole et al., 2001) , D-galactose (Haines & Hughes, 2010) and the sodium sulfonic salt of D-glucose (Haines & Hughes, 2012) have been determined by X-ray crystallographic studies and all shown to exist in an acyclic form. Ingles (1961) reported the preparation of an addition product between potassium hydrogen sulfite and dehydro-Lascorbic acid. This compound, with carbonyl functionality at C1, C2 and C3, has potentially three sites of attack by the anion, but the carbonyl group at C1 is incorporated in a lactone structure and therefore is the least likely to undergo nucleophilic attack by the sulfur but the question of formation of a C2 or C3 adduct remained open. Our present study was undertaken to determine the structure of this compound. The crystal structure indicates attachment of the sulfur at C2 on the opposite side of the fused ring formed by attack of O6 on the C3 carbonyl function ( Figure 1 ). This bicyclic motif for L-ascorbic acid derivatives in which the two rings share the C3-C4 bond is a common feature revealed in many crystal structures determined by X-ray crystallography, for example the dehydro-L-ascorbic acid dimer (Hvoslef, 1972) and the marine natural product delesserine (Yvin et al., 1982) . molecules are linked in a three-dimensional network.
The title compound was prepared by a procedure similar to that described (Ingles, 1961) . L-Ascorbic acid (1.76 g) was oxidized by shaking with iodine (2.48 g) in MeOH (15 ml) and the solution neutralized with basic lead carbonate (7 g), then filtered through kieselguhr. The syrup obtained on evaporation of the solution was dissolved in water (1.2 ml) and added to a solution of potassium hydrogen sulfite made by dissolving potassium metabisulfite (1.11 g) in water (1.6 ml). decomposition of the sulfonate in solution to dehydro-L-ascorbic acid, and (ii) addition of methanol to this decomposition product.
Refinement
Hydrogen atoms were located in difference maps and were all refined freely except, in the final cycles, the U iso parameters of the methine hydrogen atoms were set at 1.2 . U eq of the parent carbon atoms. (Johnson, 1976) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and WinGX (Farrugia, 2012 A section through the unit cell (as Figure 2) , showing the linking of the different moieties through hydrogen bonds (dashed lines).
Computing details

Potassium (1R,4R,5S,8S)-4,5,8-trihydroxy-3-oxo-2,6-dioxabicyclo[3.3.0]octane-4-sulfonate dihydrate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) −0.0001 (7) 0.0014 (7 , y, z; (v) x, y+1, z; (vi) x+1, y+1, z; (vii) x+1, y, z; (viii) 
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